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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device and method 
for mounting solder balls by which whether or not the solder 
balls picked up by means of a pickup head have been 
accurately mounted on a work without mistakes can be 
discriminated easily. 

SOLUTION: A solder ball mounting device which mounts 
solder balls provided in a supplying section on a work by 
picking up the solder balls by vacuum chuck with a plurality 
of vacuum holes 64 formed on the lower surface of a pickup 
head 1 1 is provided with the pickup head 1 1 , constituted of a 
black box, a nozzle 65 which emits light from a light source 
67 and is provided in the black box, and a photoreceptor 
which receives light leaking out of the black box through the 
holes 64. The presence/absence of mis-mounting of solder 
balls can be discriminated by emitting light from the light 
source 67, while the pickup head 1 1 returns to the supplying 
section after the head 1 1 mounts the solder balls on the work 
and receives the light leaking out of the black box through 
the holes 64. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim] 

[Claim 1] It is the loading equipment of the solder ball which vacuum adsorption is carried out, and it 
takes up to a hole, and is carried in a work, the adsorption formed in the inferior surface of tongue of 
a pickup head in the solder ball with which the feed zone of a solder ball was equipped — [ two or 
more ] It consists of a black box with which the hole was formed, adsorption of plurality [ head / 
pickup / aforementioned / inferior surface of tongue ] — the inside of this black box — the 
photogenesis section — preparing — the move way of the aforementioned pickup head — on the 
way — alike — the aforementioned adsorption — the loading equipment of the solder ball 
characterized by preparing the electric eye which ****s light of the aforementioned photogenesis 
section which ****s out of the aforementioned black box from a hole 

[Claim 2] It is the loading technique of the solder ball which vacuum adsorption is carried out, and it 
takes up to a hole, and is carried in a work, the adsorption formed in the inferior surface of tongue of 
a pickup head in the solder ball with which the feed zone of a solder ball was equipped — [ two or 
more ] While returning to a feed zone, after the aforementioned pickup head takes up the solder ball 
with which the aforementioned feed zone was equipped and carries out migration loading to the 
aforementioned work light is emitted in the photogenesis section prepared in the black box which 
constitutes the aforementioned pickup head — making — the aforementioned adsorption — the light 
which acts as Idemitsu out of the aforementioned pickup head from a hole — detecting — all 
adsorption — the loading technique of the solder ball characterized by judging with having no loading 
mistake if it is acting as Idemitsu from the hole 



CLAIMS 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the loading equipment and 
the loading technique of a solder ball of carrying out vacuum adsorption of the solder ball by the 
pickup head, and carrying it in a work. 
[0002] 

[Prior art] Carrying a solder ball in the front face of works, such as a chip and a substrate, making it 
cool and solidify, after heating and carrying out melting of the solder ball subsequently, and forming a 
bump (vegetation electrode) is known. Generally, many bumps are formed in a work and many solder 
balls are carried [ therefore ] in a work. The loading equipment of the conventional solder ball for a 
solder ball being put in block to a work, and carrying them hereafter, is explained. [ many ] 
[0003] Drawing 9 is the side elevation of the loading equipment of the conventional solder ball. The 
solder ball 1 which is a bumps material is ****ed by the container 2. By 3 being a pickup head, 
driving for a vertical-movement means (not shown), and performing a vertical operation the 
adsorption ****ed by the inferior surface of tongue — by carrying out vacuum adsorption of the 
solder ball 1 at a hole, and driving and carrying out a horizontal displacement to a both-way move 
means (not shown) It moves to the upper part of the works clamped and positioned by the clamper 6, 
such as a substrate 5, and the solder ball 1 is carried in the predetermined position of a substrate by 
performing a vertical operation again there. . ' * ■ ■ 

[0004] \^ )-y 

[Object of the Invention] however, the thing by which, as for the solder ball which the pickup head 
took up, the all are not necessarily carried in a work — not restricting — a loading mistake — 
adsorption of a pickup head — although the solder ball which becomes a hole as residual adhesion 
was carried out is also produced, a work serves as the defective which lacked the solder ball in that 
case However, since there was no means to detect such a loading mistake automatically 
conventionally, it was what the trouble accompanied by a loading mistake and the defective of a work 
tend to generate. 

[0005] Then, this invention cancels the above-mentioned conventional trouble, and it aims at offering 
the loading equipment and the loading technique of a reliable solder ball of operation. It aims at 
offering the loading equipment and the loading technique of a solder ball that it can judge easily 
whether the solder ball which the pickup head took up was altogether carried in the work without the 
mistake in detail. 
[0006] 

[The means for solving a technical problem] It is the loading equipment of the solder ball which 
vacuum adsorption is carried out, and it takes up to a hole, and is carried in a work, the adsorption 
formed in the inferior surface of tongue of a pickup head in the solder ball with which the feed zone 
of a solder ball was equipped with the loading equipment of the solder ball of claim 1 publication — 
[ two or more ] adsorption of plurality [ head / pickup / aforementioned / inferior surface of tongue ] 
— it constitutes from a black box with which the hole was formed — having — the inside of this 
black box — the photogenesis section — preparing — the move way of the aforementioned pickup 
head — on the way — alike — the aforementioned adsorption — the electric eye which ****s light 
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of the aforementioned photogenesis section which ****s out of the aforementioned black box from a 
hole was prepared 

[0007] It is the loading technique of the solder ball which vacuum adsorption is carried out, and it 
takes up to a hole, and is carried in a work, the adsorption formed in the inferior surface of tongue of 
a pickup head in the solder ball with which the feed zone of a solder ball was equipped with the 
loading technique of the solder ball claim 2 publication — [ two or more ] While returning to a feed 
zone, after the aforementioned pickup head takes up the solder ball with which the aforementioned 
feed zone was equipped and carries out migration loading to the aforementioned work light is emitted 
in the photogenesis section prepared in the black box which constitutes the aforementioned pickup 
head — making — the aforementioned adsorption — the light which acts as Idemitsu out of the 
aforementioned pickup head from a hole — detecting — all adsorption — when acting as Idemitsu 
from the hole, it was made to judge with having no loading mistake 

[0008] according to invention given [ each ] in a claim, after carrying a solder ball, a pickup head 
returns to a feed zone — on the way — it comes out and light is emitted in the photogenesis section 
prepared in the black box which constitutes the aforementioned pickup head — making — the 
aforementioned adsorption — the existence of a loading mistake of a solder ball can be easily judged 
by detecting the light of the aforementioned photogenesis section which ****s out of the 
aforementioned black box from a hole 
[0009] 

[Gestalt of implementation of invention] Next, the gestalt of enforcement of this invention is 
explained. For the cross section of the pickup head of the loading equipment of this solder ball, and 
drawing 3 , the plane-cross-section view of the pickup head of the loading equipment of this solder 
ball and drawing 4 are [ drawing 1 / the side elevation of the loading equipment of the solder ball of 
the gestalt of 1 enforcement of this invention and drawing 2 / explanatory drawing, drawing 7 , and 
drawing 8 of this transparency film of the perspective diagram of the pickup head of the loading 
equipment of this solder ball, a photogenic organ, and an electric eye, drawing 5 , and drawing 6 ] 
[0010] In drawing 1 ,11 is a pickup head. This pickup head 1 1 is held at the block 12. The guide rail 
14 prepared in the front face of a bracket 13 is equipped with the block 12 free [ vertical movement ]. 
The nut 15 is formed in the block 12 in one, and the feed screw 16 perpendicular to a nut 15 is 
****ing. Therefore, if a motor 1 7 carries out a right reverse drive and a feed screw 1 5 carries out a 
right reverse rotation, the pickup head 1 1 will be guided at a guide rail 14, and will move up and down. 
[001 1] The nut<not shown) prepared in the tooth back of a bracket 13 is ****ed to the level feed 
screw 18. 19 is the hold table of a feed screw 18. Therefore, if a motor 20 carries out a right reverse 
drive, the right reverse rotation of the feed screw 18 will be carried out, and the horizontal 
displacement of the pickup head 1 1 held at the bracket 13 will be carried out in the orientation of X. 
[0012] Down the move way of the pickup head 11, the feed zone 21 of the solder ball 1 is formed. 
This feed zone 21 consists of a container, and is supported by the box 22. The pore 23 is formed in 
the pars basilaris ossis occipitalis of a feed zone 21. The box 22 is laid in the pedestal 24 and the gas 
blow-off machine 25 is installed in the interior of a pedestal 24. Gases, such as air which blew off 
from the gas blow-off machine 25, are supplied to a feed zone 21 from a pore 23 (refer to dashed- 
line arrow head), the solder ball 1 is made to fluidize by the gas pressure, and when the pickup head 
1 1 performs a vertical operation in the status, on the inferior surface of tongue, the pickup head 1 1 
carries out vacuum adsorption of the solder ball 1, and takes it up. In addition, a means to vibrate the 
feed zone 21 besides [ which sends a gas into a feed zone 21 ] the above-mentioned means by the 
vibrator as a means to make the solder ball 1 fluidize so that the pickup head 1 1 may tend to carry 
out vacuum adsorption of the solder ball 1 is also used. 

[0013] The positioning section 26 of a substrate 5 is formed in the side of a feed zone 21. This 
positioning section 26 ******s Y table section 28 on X table section 27, installs the clamper 29 which 
clamps a substrate 5 in the upper part further, and is constituted. If the motor Mx of X table section 

27 drives, a substrate 5 will be moved in the orientation of X, and if the motor My of Y table section 

28 drives, a substrate 5 will be moved in the orientation of Y. Thus, the position is adjusted by 
carrying out the horizontal displacement of the substrate 5. 

[0014] in drawing 2 , the pickup head 1 1 consists of an upper case 62 and a lower case 63 in black 
box structure — having — **** — the inferior surface of tongue of the lower case 63 — adsorption 
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— many holes 64 are formed in the shape of a matrix The boundary of the upper case 62 and the 
lower case 63 is divided on the plate 55 of a translucency, and the interior of the lower case 63 is a 
sealed cabin, and is connected to the aspirator 9 ( drawing 1 ) through the tube 8. 
[0015] The transparency film 56 is ****ed by right above [ of a film 55 ] in drawing 2 . Moreover, on 
the right-hand side of the upper case 52, a reflecting plate 57 inclines a little and is ****ed, and in 
left-hand side, the reflective film 58 inclines a little, and is ****ed. Moreover, as shown in drawing 3 , 
the photodetection sensor 59 is ****ed by the flank of the reflective film 58. This photosensor 59 is 
connected to *********** and the control section outside drawing. Between the upper case 62 and 
the lower case 63, the translucency plate 55 and the transparency film 56 are ****ed. Moreover, 1 st 
reflective film 58a and 2nd reflective film 58b are prepared in the both-sides section inside the upper 
case 62. therefore, the arrow head shows drawing 2 — as — adsorption — it is condensed and 
reflected by 1st reflective film 58a to 2nd reflective film 58b, and light which carried out ON light from 
the hole 64 is condensed and reflected by the photosensor 59 by 2nd reflective film 58b, as further 
shown in drawing 3 

[0016] Drawing 5 and drawing 6 show the optical property of the transparency film 56, drawing 5 is 
the cross section of the transparency film 56, and drawing 6 is this expanded sectional view. As 
shown in drawing 6 , the top of the transparency film 56 is a prism side, and the light which carried 
out incidence from the lower part is refracted according to a prism side, and acts as Idemitsu to the 
method of both sides. Therefore, it acts as Idemitsu of the light which carried out incidence from the 
lower part as shown in drawing 5 to the method of both sides with the degree a1 of acute angle 
collectively. a1 is 2 degrees - about 20 degrees. 

[0017] Drawing 7 and drawing 8 show the optical property of the reflective film 58, drawing 7 is the 
cross section of the reflective film 58, and drawing 8 is this expanded sectional view. As shown in 
drawing 8 ( the reflective film 58 forms the aluminum vacuum evaporationo layer 583 on both sides of 
the binder layer 582 on a plate 581, further, carries out the laminating of the prism layer 584 to the 
top, and is formed in it. Therefore, after refracting and carrying out incidence to the prism layer 584 
and reflecting in the aluminum vacuum evaporationo layer 583, from the prism layer 584, the light 
which carried out incidence from the upper part is refracted, and acts as Idemitsu. Therefore, as 
shown in drawing 2 , the light which carried out incidence from the upper part is collectively reflected 
in the side with the degree a2 of acute angle. a2 is 2 degrees - 1 5 degrees. 

[0018] since the transparency film 56 has the above optical properties — drawing 2 — setting — 
adsorption — it acts as Idemitsu of the light which carried out incidence from the hole 54 to the 
method of both sides with the degree a1 of acute angle with the transparency film 56 And the light 
which acted as Idemitsu to the method of the right is reflected toward the left reflective film 58 by 
the reflecting plate 57. Moreover, direct incidence of the light which acted as Idemitsu to the left is 
carried out to the reflective film 58. Thus, since the transparency film 56 has the property to which it 
acts as Idemitsu of the light which carried out incidence with the degree a1 of acute angle, it makes 
the height of the upper case 62 small in drawing 2 , and can miniaturize the upper case 62. 
[0019] Moreover, in drawing 3 , it is reflected in the side with the degree a2 of acute angle, and 
incidence of the light which carried out incidence to the transparency film 56 or the reflective film 58 
from the reflecting plate 57 is carried out to the photodetection sensor 59. Thus, since the reflective 
film 58 reflects the light which carried out incidence with the degree a2 of acute angle, it ****s the 
reflective film 58 with the degree a3 of acute angle, makes the **** length D small, and can 
miniaturize the upper case 62. That is, the transparency film 56 and the reflective film 58 are the 
directive optical elements for refracting and reflecting light in the acute-angle orientation, in order to 
carry out the small miniaturization of the pickup head 11. 

[0020] as mentioned above, adsorption of the lower case 63 — as an optical element for carrying out 
ON light of the light which carried out incidence from the hole 64 to the photodetection sensor 59, by 
using the transparency film 56 and the reflective film 58 which were mentioned above, the upper case 
62 can be miniaturized, as a result the pickup head 61 can be miniaturized 

[0021] The side face of the upper case 62 is equipped with the nozzle 65 which acts as Idemitsu 
toward 1st reflective film 58a in drawing 3 . The end face of the optical fiber 66 connected to the 
light source section 67 is turned into a black box, and this nozzle 65 holds it. 77 is a control section 
which controls the light source section 67. The end face of the optical fiber 66 held at the nozzle 65 
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corresponds to the photogenesis section. In addition, you may be made to prepare the light source in 
the upper case 62 instead of using the external light source section 67 as photogenesis section. 
[0022] In drawing 4 t 70 is a photogenic organ and equips the top of a pedestal 71 with the line light 
source 72. 73 is an electric eye and equips the top of a pedestal 74 with the line sensor 75. This 
photogenic organ 70 and electric eye 73 are installed down the move way of the pickup head 1 1 . The 
recognition section by which 76 was connected to the electric eye 73, and 77 are control sections 
which control a photogenic organ 70, the electric eye 73, and the recognition section 76. 
[0023] The loading equipment of this solder ball is constituted as mentioned above, and explains an 
operation below, in drawing 1 , a motor 1 7 carries out a right reverse drive in the status that the 
pickup head 1 1 is located in the upper part of a feed zone 21 — the pickup head 1 1 — down / 
elevation operation — carrying out — adsorption of the inferior surface of tongue — to a hole 32, 
vacuum adsorption of the solder ball 1 with which the feed zone 21 was equipped is carried out, and it 
is taken up this time — the pickup head 11 — all adsorption — a gas blows off from the gas blow-off 
machine 25, and the solder ball 1 in a feed zone 21 is made to flow so that it may be easy to carry 
out vacuum adsorption of the solder ball 1 at a hole 64 

[0024] Next, the pickup head 1 1 which took up the solder ball 1 of a feed zone 21 moves in the upper 
part of a photogenic organ 70, as shown in drawing 4 . At this time, light is irradiated toward the 
inferior surface of tongue of the pickup head 1 1 from the line light source 72. drawing 2 and drawing 3 
— setting — one of adsorption — when vacuum adsorption of the solder ball 1 is not carried out at a 
hole 64, the solid-line arrow head shows among drawing — as — the adsorption — it acts as 
Idemitsu of the light which ****ed from the hole 64 with the degree a1 of acute angle toward 2nd 
reflective film 58b from the transparency film 56, and it is further reflected in the side with the 
degree a2 of acute angle by 2nd reflective film 58b, and incidence of it is carried out to the 
photodetection the adsorption which the output signal of a photosensor 59 is inputted into 
***5Mc***3M: p anc | has not carried out vacuum adsorption of the solder ball 1 — what a hole 32 exists, 
i.e., there was a pickup mistake of the solder ball 1 , becomes clear By using the transparency film 56 
and the reflective films 58a and 58b also in this case, the height H2 and the breadth D2 of the upper 
case 62 are made small, and it can miniaturize. 

[0025] In this case, the pickup head 1 1 returns to the upper part of a feed zone 21, performs down / 
elevation operation again there, and redoes pickup. And it moves to the upper part of the line light 
source 72 again, and the pickup head 1 1 judges the existence of **** again, and — if **** is not 
detected — all adsorption — the solder ball 1 is judged by the hole 64 to be that (that is, for him to 
have no pickup mistake) by which vacuum adsorption is carried out correctly, and moves to the upper 
part of a substrate 5 as it is at it Then, the pickup head 1 carries the solder ball 1 in a substrate 5 by 
performing down / elevation operation again, and canceling the vacuum suction status. In addition, 
flux is beforehand applied to the substrate 5. 

[0026] Moreover, it passes through the upper part of an electric eye 73 while returning to up to a 
feed zone 21, after the pickup head 11 carries the solder ball 1 in a substrate 5. At this time, light is 
irradiated from a nozzle 65 to 1st reflective film 58a. The dashed-line arrow head shows this light by 
drawing 2 and drawing 3 . light is uniformly scattered about with the optical diffusion plate 69, carries 
out incidence to 1st reflective film 58a with the degree a2 of acute angle, and as shown in drawing 2 , 
they is reflected by 1st reflective film 58a — having — the degree a1 of acute angle — the 
transparency film 56 — incidence — carrying out — the lower case 63 side — entering — 
adsorption — it acts as Idemitsu from a hole 64 to a lower part 

[0027] drawing 4 — setting — the line sensor 75 of an electric eye 74 — adsorption — light which 
acted as Idemitsu from the hole 64 is ****ed, and the output signal is inputted into the recognition 
section 76 A control section 77 judges the existence of a loading mistake by analyzing the light which 
carried out ON light to the recognition section 76. namely, all adsorption — if light is acting as 
Idemitsu from the hole 64, it will be judged with a loading mistake being nothing moreover, one of 
adsorption — if there is not Idemitsu from a hole 64 — the adsorption — the solder ball 1 has 
adhered to the hole 64, and it is judged with loading mistake owner ** The substrate 5 judged to be 
loading mistake owner ** is removed from a line as a defective. The substrate 5 of an excellent 
article is sent to reflow equipment, and a bump is generated by heating the solder ball 1 there. 
[0028] in addition, adsorption — it is detected by the recognition section 76 and the control section 
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77, when get dust blocked and it does not act to a hole 64 as Idemitsu then — for example, the same 
adsorption — the case where it does not act as multiple-times Idemitsu continuously from a hole 64 
— the adsorption — since the hole 64 may be choked up with dust — this case — information 
elements, such as a buzzer, — an operator — the — you may be made to carry out purport 
information 
[0029] 

[Effect of the invention] As are explained above and according to this invention a pickup head returns 
to a feed zone after a pickup head carries a solder ball to a substrate, the existence of a loading 
mistake is certainly [ simply and ] detectable. 



[Translation done.] 
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